MHC-peptide-specific antibodies reveal inefficient presentation of an HLA-A*0201-restricted, Melan-A-derived peptide after active intracellular processing.
MHC-peptide-specific Fab antibodies binding to HLA-A*0201 complexes presenting the wild-type EAAGIGILTV (EAA) or analogue Melan-A 10-mer ELAGIGILTV (ELA) peptide were generated to study efficacy of peptide processing and presentation. None of the selected Fab antibodies detected the naturally processed EAA/HLA-A*0201 complex on melanoma tumor cells, confirming the known low peptide number on the cell surface. To study the effect of peptide presentation and processing in more detail, genes coding for the A27L-mutated Melan-A protein or the processed ELA peptide were introduced into HLA-A*0201(+) B cells by infection with the respective recombinant vaccinia virus construct producing equimolar amounts of GFP-ubiquitin directly linked to the fragment of interest. Correlating GFP expression to actual numbers of peptide presented, 1100-2600 [corrected] ELA peptides had to be synthesized to be presented by a single MHC class I antigen-peptide complex. This number increased 10- to 20-fold when ELA peptide presentation from the A27L-mutated full length Melan-A protein was studied, since 16000-52000 [corrected] GFP molecules needed to be synthesized for the detection of one ELA peptide. Our results indicate that peptide processing rather than presentation is the rate-limiting step in our experimental setting and is much more ineffective for Melan-A than has been previously shown for other MHC class I-restricted epitopes.